Purpose. To compare Health-Related Quality of Life (HRQOL) profiles and their associated factors in people with rheumatoid arthritis (RA), spondyloarthritis (SpA), fibromyalgia (FM) and rheumatoid comorbidity treated in a specialized health center (SHC) in Medellin, Colombia. Methods. A cross-sectional analytical study was performed with 93 RA patients, 30 SpA patients, 41 primary FM patients and 48 secondary FM patients with a concurrent diagnosis of RA or SpA. A demographic, socioeconomic, and clinical survey (the IPAQ, International Physical Activity Questionnaire) and the SF-36 survey validated in Medellin were administered. The statistical analyses were executed using SPSS 21.0®. Results. Significant differences were found in all HRQOL dimensions among the patients, with physical performance perceived as the worst in the four groups. FM had the worst HRQOL profile, whereas the least affected group was SpA. Patients with RA and rheumatoid comorbidity shared similar HRQOL scores. The years of study, age and economic satisfaction variables were associated with the physical performance, vitality, social functioning, and mental health domains. Conclusion. The HRQOL profile was negative in patients with rheumatic diseases and lower in patients with FM. Additionally, variables or subgroups with greater deterioration were identified. This information will be useful for health activities and generate evidence in favor of incorporating HRQOL measurements into rheumatology services to complement clinical evaluations.
Background
Rheumatic diseases constitute a group of chronic conditions that involve the musculoskeletal system. The individual and social impacts of these diseases are associated with a decreased quality of life for patients and their families, a loss of productivity and increased health service costs. Additionally, a rising life expectancy is one of the main factors associated with increased diagnosis [1] .
The World Health Organization (WHO) declared the years 2000-2010 the "Bone and Joint Decade" to emphasize the lack of attention given to bone and joint diseases by health professionals, the importance of improving the quality of life of people with musculoskeletal conditions and the need for their inclusion in public health policy. This attention is necessary because these diseases are generally regarded as a natural part of aging and do not represent a major threat to human life [1, 2] .
In this group of diseases, rheumatoid arthritis (RA), fibromyalgia (FM) and spondyloarthritis (SpA) are of great importance because of their prevalence, complex etiology and wide geographical distribution [1, [3] [4] [5] . RA is a progressive, inflammatory, and chronic autoimmune disease that primarily involves the joints. The clinical manifestations of RA include swelling and joint pain, morning stiffness, fatigue and reduced mobility; its prevalence is estimated to be between 0.5% and 1.0% of the adult population, with a higher proportion of women affected [1, 4, 6] .
FM represents a disease of unknown etiology characterized by chronic and diffuse musculoskeletal pain in different anatomical sites (primarily in the non-axial skeleton). The symptoms of FM include fatigue, sleep disorders, morning stiffness, a swelling sensation in the hands, headaches, irritable bowel syndrome, anxiety and depression; its estimated prevalence varies between 0.7% and 4.4% [3, 7] .
The SpAs (ankylosing spondylitis, reactive arthritis, psoriatic arthritis, a subgroup of juvenile chronic arthritis and undifferentiated spondyloarthritis) are a group of diseases whose global prevalence has been estimated to be between 0.1% and 1.6%. From a clinical perspective, they share the same pattern of manifestations (i.e., the involvement of the peripheral joints, especially the lower limbs, and the possible occurrence of sacroiliitis, enthesitis, and uveitis). Affected patients complain of severe pain and stiffness with a consequent reduction in mobility and physical functioning [5, 8] .
Traditionally, the study of these diseases has focused on the assessment of biochemical and radiological parameters, functioning of the musculoskeletal system and disability grading measurements. However, this clinical approach does not consider other important domains in an individual's daily life that are negatively impacted by the disease [9] [10] [11] . Moreover, these clinical parameters are insufficient to assess the quality of health services and decision-making. Therefore, there is a need for complementary indicators that demonstrate the impact of the diseases on patient quality of life [9, 11] .
The scientific literature provides numerous studies related to research, on the HRQOL of patients with rheumatic diseases. These studies are evidenced by the systematic reviews of Franco, Cardona, and Hernandez [12] [13] [14] , who have described different studies from around the world regarding the HRQOL of individuals with psoriasis, RA and FM over the past decade.
Among the most important findings of these reviews, the identification of the main objectives in each of the studies characterized highlights: i) determining the HRQOL profile; ii) evaluating the HRQOL as a secondary outcome to an intervention; iii) validating an instrument. These reviews also determined that the Medical Outcome Study Short Form-36 (MOSSF-36) was the most commonly used health survey among the different HRQOL instruments used in rheumatology. This preference is due to the excellent validity and reliability of the MOSSF-36 combined with its good correlation with specific clinical measurements [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] . Finally, based on the key findings of these reviews, it is worth noting the high concentration of studies in Europe and North America and the low proportion of HRQOL research based in Colombia (four studies on FM and seven on RA). Moreover, there is an absence of comparative studies of the HRQOL profiles across these diseases.
Background research comparing the HRQOL profiles among rheumatic diseases includes the study of Salaffi et al. [25] in Italy that investigated patients with RA, ankylosing spondylitis (AS) and psoriatic arthritis. Their results showed a greater involvement of the physical component domains in individuals with RA. Borman et al. [26] found a greater involvement of the physical disability domains and pain in patients with RA compared with patients affected by psoriatic arthritis in Turkey. Tander et al. [27] and Ovayolu et al. [28] conducted comparative studies of patients with RA and FM and patients with FM, AR and AS in Turkey, respectively. These authors found lower scores in the HRQOL domains among individuals with FM (especially the domains related to the mental component). All these studies identified factors associated with the HRQOL in addition to the disease, including various clinical and socio-demographic characteristics such as body mass index, disease duration, age, education level, income, and occupational status.
Conducting a comparative study of the HRQOL among individuals with RA, FM, or SpA is of great importance, because it permits the identification of the HRQOL dimensions that are most affected by each disease. Moreover, the HRQOL assessment allows a comparison of the degree of involvement or the impact of each diagnosis as a basis for prioritizing the care, prevention or other activities of patients attending rheumatology services. Additionally, this approach allows the implementation of public health policies aimed at improving the quality of life in the affected individual.
In line with the above points, the objectives of this study were: evaluating and comparing the HRQOL profiles across people with rheumatoid arthritis (RA), spondyloarthritis (SpA), fibromyalgia (FM) and rheumatoid comorbidity treated in a specialized health center (IPS) in Medellin-Colombia and identifying the associated factors to the HRQOL.
Methods

Type of study
Cross-sectional analytical study.
Site
The institution providing health services is a specialized center for rheumatology consultation serving approximately 500 patients per month from most of the metropolitan area of the Aburra Valley in Colombia.
Research subjects
Inclusion criteria: individuals diagnosed with RA according to the 2010 classification criteria of the ACR (American College of Rheumatology)/ EULAR (European League Against Rheumatism) [29] , individuals diagnosed with some type of SpA according to the 1991 classification criteria of the European Spondyloarthropathy Study Group [30] , individuals diagnosed with fibromyalgia according to the 2010 ACR criteria [31] , and patients with a concurrent diagnosis of FM and RA or SpA. All subjects were 18 years or older, had a consultation with the rheumatologist and were selected using a non-probabilistic method.
Exclusion criteria: individuals who could generate an information bias by cognitive problems or drugs abuse according to medical criteria were excluded, joined by patients who refused to participate in the study.
Data Collection
A survey was designed to obtain demographic, socio-economic and clinical information such as sex, age, marital status, socioeconomic status, health system affiliation, satisfaction with family support and economic status, participation in social groups, body mass index (BMI), alcohol and/ or tobacco use, presence of comorbidities, hospitalizations in the past year and illnesses or accidents in the last month; the IPAQ scale (International Physical Activity Questionnaire) [32] was implemented to assess physical activity and sedentary lifestyle. The evaluation of the health-related quality of life was made through the generic questionnaire: MOSSF-36 [34] .
Data collection from secondary sources (clinical history) to obtain measurements of RA and SpA inflammatory activity proved ineffective due to gaps in the timing of the clinometric measurements and the evaluation of the HRQOL greater than 1 month, which would represent a skewed reality of the HRQOL associated with no recent clinical status.
Validated measurement scales
The IPAQ short version consists of five questions concerning the frequency, duration, and intensity (moderate and vigorous) of physical activity performed in the last 7 days, as well as walking and sedentary time on a working day. It permits the assignment of individuals to three categories of physical activity: low (sedentary), moderate or high. Individuals in the low category do not meet the criteria for the moderate or high categories [32] . This questionnaire was culturally adapted for Colombia based on the IPAQ employed in the Hispanic population in the United States in national nutrition surveys between 2005 and 2010 [33] .
The SF-36 health survey is a valid instrument for the assessment of the health status and HRQOL in healthy and sick people. It consists of a survey of 36 questions that generates a profile with 8 dimensions: body pain, physical performance, physical functioning, general health (physical component summary), emotional function, social function, mental health and vitality (mental component summary). The score of each one of the dimensions can range from 0 (worst state) to 100 (best state) with a reference value for the physical and mental components established in a healthy population of 50 ± 10 [34] . Among its psychometric properties, we highlight its reliability based on a Cronbach's α value higher than 0.7 [35, 36] , applied to a healthy population and different groups of patients (diabetes, depression and musculoskeletal disease) assessed in Medellin (Colombia) [37] . Moreover, we established reference values for this population using the comprehensive study of Garcia et al. in 2013 [38] .
Control of bias
Selection bias was controlled by the rigorous application of inclusion criteria that guaranteed the adequate selection of research subjects. The study used the recommended criteria validated by rheumatology associations with international recognition (ACR and EULAR).
Measurement bias in critical variables such as the HRQOL and physical activity was controlled by applying instruments with satisfactory results, which were well-documented worldwide regarding their psychometric properties of validity and reliability. The biases of the observers were controlled by training on issues related to data collection protocols and ethical and technical aspects of the research project. An assessment of their suitability and cognitive ability to participate in the study was conducted by specialized IPS medical staff to control for bias attributable to the research subjects.
Data analysis plan
A description of the socio-demographic and clinical characteristics of the four research groups was provided based on proportions and summary measurements analyzed with the Chi-squared and Kruskal-Wallis H tests. These tests were also used to evaluate significant differences between groups and their characteristics.
The scores of the HRQOL dimensions were compared across the study groups with the Kruskal Wallis H test because the data were not normally distributed and evaluated with the Shapiro-Wilk and Kolmogorov-Smirnov with Lilliefors correction. In the dimensions that showed an association with the group, an analysis of multiple comparisons was performed using the Mann-Whitney U test with Bonferroni correction. The association of demographic, socioeconomic, and clinical variables with the HRQOL dimensions of the SF-36 was assessed using the Mann Whitney U test and Spearman's rank correlation coefficient. Because some independent variables revealed a significantly different distribution among the four study groups, three conditions were used to evaluate potential confounding factors: i) the factor was not an intermediate step in the causal event horizon; ii) the variable might reveal an association with the study group or illness; iii) the variable might reveal an association with one or more dimensions of quality of life. Therefore, the quantification of confounding factors was performed with multiple linear regression models prior to verifying the assumptions of randomness of the dependent variables (each dimension of the HRQOL) with the Runs test, the linearity in ANOVA, the normality and constant variance of the residuals, the autocorrelation in residuals using the Durbin Watson test, the lack of collinearity between independent variables through the variance inflation factor (VIF) and the statistical significance of the regression coefficients.
The analyses were performed with a significance level of 0.05 in SPSS 21.0®
Ethical aspects
The project complied with the ethical guidelines of the Declaration of Helsinki and Resolution 8430 of the Ministry of Health of Colombia and was supported by the Bioethics Committee of the Cooperative University of Colombia Code 0800-0034.
Results
HRQOL was evaluated and compared in a total of 212 patients in four study groups composed of 93 diagnosed with AR, 30 diagnosed with SpA, 41 FM and 48 patients with rheumatic comorbidity (AR/ SpA + FM). Two people were excluded based on medical criteria that could generate biased information on cognitive impairments or the use of hallucinogens, and 7 patients refused to participate in the study.
In the comparison of the demographic, social, economic, and clinical characteristics among the four research groups, significant differences were found for the variables sex, age, monthly income, health membership, satisfaction with the economic situation, social, or community participation, presence of comorbidities and hospitalization in the last year ( Table 1) .
Women were the predominant sex in all groups; the exception was the SpA group. Approximately half of the patients in the four groups belonged to the low socioeconomic strata, the married civil status was the most prevalent, and 50% of the central values of age and schooling corresponded to young adults and persons with a basic secondary education ( Table 1) .
In the four groups, a high frequency of participants who were overweight or obese (greater than 45%) reported physical inactivity, comorbidities and hospitalization within the last year ( Table 1) .
The best score in the HRQOL profiles of the four study groups corresponded to the dimension of general health among patients with fibromyalgia, whereas the worst score was among physical performance. In the rheumatoid arthritis group, the highest score was in social functioning and the lowest was in physical performance. In the spondyloarthritis group, the highest average was observed in mental health and the lowest was in physical performance ( Table 2) .
A comparison of the HRQOL in the four groups showed significant differences in all dimensions of the SF-36 health survey. In the multiple comparisons, the following results were revealed:
1. Fibromyalgia patients showed significantly lower scores compared with the rheumatoid arthritis group in all dimensions except with general health, which was statistically equal.
2. In the comparison between fibromyalgia and spondyloarthropathy, all dimensions revealed poorer scores in the first group with the exception of social functioning, which did not differ between the groups.
3. Only differences in overall health and vitality were found among the patients with rheumatoid arthritis and spondyloarthropathy.
4. The group with fibromyalgia was significantly different from the group that represented rheumatic comorbidity in the physical functioning, body pain, vitality, mental health, and emotional performance dimensions.
5. In the group that represented rheumatic comorbidity, differences were found compared with rheumatoid arthritis in social functioning and compared with spondyloarthropathy for the dimensions physical functioning, body pain, vitality, and mental health.
Physical performance was perceived as the worst domain among the four groups, whereas the body pain, mental health and emotional performance domains in patients with fibromyalgia were significantly more affected compared with the patients in the remaining groups. In general, fibromyalgia was the disease with the worst HRQOL profile, whereas spondyloarthritis had the least affected HRQOL profile. The HRQOL scores of patients with RA were similar to those with rheumatic comorbidities ( Table 2) .
In terms of the independent variables associated with the HRQOL, sex was associated with vitality (Pv = 0.034) and physical functioning (Pv = 0.029), economic satisfaction was associated with vitality (Pv = 0.042), and hospitalization within the past year was associated with physical functioning (Pv = 0.010), physical performance These data highlighted the possibility that the significant differences in the HRQOL dimensions among the four study groups could be affected by the independent variables that showed associations with some HRQOL scores (i.e., the three conditions for a potentially confounding effect were met). This result demonstrated why the multivariate adjustments were performed: we sought to establish whether all of the significant differences found in the bivariate analysis were "real" or whether some were the result of an effect modification (confounding type).
The data in Table 3 revealed that the differences in the scores of the HRQOL dimensions among the four study groups were not affected by the other independent variables (i.e., the HRQOL profile was significantly different in people with fibromyalgia, rheumatoid arthritis and spondyloarthropathies following adjustment for independent variables such as sex, age, schooling, hospitalization and other services included in the regression model).
Furthermore, the year of study was identified as a variable associated with physical performance, vitality, social functioning, and mental health, and age was identified as a factor associated with social functioning.
The data indicated that each additional year of life represented 0.5 points in the final score of this domain. Hospitalization in the last year represented a significant decrease in the physical performance score (12.2 points), and satisfaction with the economic situation represented better scores in the vitality domain (15.5 points) compared to those individuals who reported that they were dissatisfied ( Table 3) . 
Discussion
The present study found significant differences in all HRQOL dimensions among the patients, with physical performance perceived as the worst in the four groups. FM had the worst HRQOL profile, whereas the least affected group was SpA. Patients with RA and rheumatic comorbidity shared similar HRQOL scores. The years of study, age and economic satisfaction variables were associated with the physical performance, vitality, social functioning, and mental health domains.
The broad spectrum of rheumatic diseases that have a negative impact on the HRQOL of individuals is evident. Among them, FM represents a condition in which the daily life of the subject is severely affected, even compared to other conditions of the same type such as RA and SpA [40] , which comprise the conditions with the lowest impact on quality of life in the studied population.
In the study of chronic diseases, using the HRQOL, conducted in Holland by Sprangers et al. [40] , diseases of the musculoskeletal system had a higher negative impact on the quality of life of an individual than cardiovascular, renal, and neurological diseases and cancer. Similarly, gross differences were evident when the HRQOL was compared across this group of diseases and healthy populations [25, 28, 37, 39, 41] . Thus, the mean scores obtained in each domains evaluated for the study population, showed significant clinical differences (over 5 points) compared to reference values obtained for the healthy population in the city of Medellin by Garcia et al. [39] ) . Therefore, these types of conditions deserve special attention on the part of health decision makers, who should establish a longitudinal HRQOL assessment as a basic activity in disease monitoring and surveillance to achieve therapeutic goals.
The scores obtained in the HRQOL dimensions for individuals with FM revealed that this illness had the worst HRQOL profile. Similarly, Birtane et al. [42] , Tander et al. [27] , Ovayolu et al. [28] and Salaffi et al. [41] reported lower scores in some of the components or domains of the SF-36 (especially those related to mental health) in their comparative studies of FM with RA and ankylosing spondylitis.
In this sense, the HRQOL profile in subjects with the concurrent presence of two rheumatic diseases should be inferior compared with an individual who suffers only from FM. However, the results obtained in this study suggest otherwise because a stronger profile was identified for individuals with rheumatic comorbidity (FM + AR/ SpA).
This finding could be explained through the theory of the pathogenesis of type 2 FM proposed by Belenguer et al. [43] , who state the appearance of this condition as a result of the pathophysiological mechanisms triggered by an underlying disease that corresponded to the majority of cases of RA and some cases of SpA. In this sense, a history of rheumatic disease assumes the activation of various coping mechanisms that can mitigate the negative perception of the HRQOL at the time of FM diagnosis.
In turn, among the factors associated with the HRQOL, years of study constituted a socio-demographic characteristic that might explain the HRQOL profile. Thus, people with higher education reported better scores in several domains of the SF-36 survey. These results were akin to the results reported by Salaffi et al. [25, 41] and Ovayolu et al. [28] , who identified the level of education as a mitigating factor of a poor HRQOL. This effect was attributable to the fact that a higher educational background allowed a better understanding of the disease, greater efficacy, and excellent control of disabling situations.
Economic satisfaction affected the perception of vitality in a positive way that was similar to the report by Ovayolu et al. [28] , who indicated that precarious economic conditions were associated with a poor HRQOL. Alshiri et al. [44] found that income was a predictor of the HRQOL in patients with RA, and CardonaArias et al. [18] reported that this variable was a factor associated with physical functioning in patients with FM. These data show the importance of capacity and economic satisfaction as mitigating aspects of unfavorable conditions fostered by the disease (from increased availability of resources to the search for mechanisms to cope with the condition).
Finally, the association between age and social functioning explained that the increase in years of life in individuals improved the perception of this dimension of the HRQOL. Lopez-Garcia et al.'s [45] study of baseline SF-36 survey data of a population over 60 years of age attributed the low impact of age on the mental component domains to a sort of "survival effect" in which the individuals involved had already exceeded their life expectancy with a consequent improvement in the perception of emotional well-being regardless of the detriment of their physical well-being.
The limitations of the study include the unavailability of simultaneous clinimetric measurements of patients or measurements temporally aligned with the assessment of patient HRQOL, exploratory statistical associations and temporal bias in cross-sectional studies. However, the results allowed the formulation of hypotheses for further research related to factors associated with the HRQOL profile among patients in each group and the differences in the degree of involvement or impact by the type of diagnosis.
Conclusion
The rheumatic diseases addressed in this study constituted conditions whose negative impacts were relevant in the daily lives of the affected individuals. Additionally, FM represented the condition with the highest perception of disability in the physical, emotional, and social dimensions, whereas RA, SpAs and rheumatic comorbidity showed less involvement across these dimensions.
The HRQOL evaluation constitutes an activity that should be prioritized to complement traditional clinical evaluations in rheumatology services because it allows the provider to focus on more effective and timely care models according to the profiles of the identified quality of life. Furthermore, the identification of factors associated with the HRQOL suggests that information on the demographic, socioeconomic, and clinical characteristics of the individual should be integrated into its assessment to ensure a better understanding and intervention of the affected dimensions and to achieve better adherence to biological, psychological, and social intervention protocols.
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